It is shown that the fourth standard model (SM) family quarks can be observed at the Fermilab Tevatron if their anomalous interactions with known quarks have sufficient strength.
family leptons will be observed at the future lepton colliders [11, 12] .
In principle, the Tevatron may also contribute to the subject. First, the fourth family quarks can manifest themselves indirectly due to the enhancement in the Higgs boson production [13, 14] . Second, they can be produced directly via possible anomalous gqq 4 interactions. It should be noted that the arguments given in [15] for anomalous interactions of the top quark are more valid for u 4 and d 4 quarks since they are expected to be heavier than the top quark. In our previous papers [16, 17] we have shown that the superjet events observed by the CDF [18, 19, 20] could be interpreted in relation to the latter mechanism if one assumes, in addition, the existence of a new light scalar particle, decaying dominantly to τ + τ − and/or cc.
In this work, we consider the anomalous production of u 4 and d 4 quarks at the Tevatron via the subprocesses gu(c) → u 4 and gd(s, b) → d 4 , respectively; followed by either SM or anomalous decays into the SM particles.
We use the following effective Lagrangian for the anomalous interactions of the fourth SM family quarks [16] :
where F µν , Z µν , and G µν are the field strength tensors of the photon, Z boson and gluons, respectively; T a are Gell-Mann matrices; e q is the charge of the quark; g e , g Z , and g s are the electroweak, and the strong coupling constants, respectively. g Z = g e / cos θ W sin θ W where . In addition to the dependence on the fourth family quark masses, the decay widths depend on κ q i V for anomalous decays and on CKM matrix elements V q 4 q for SM decay modes. This is demonstrated in Fig. 1a First, let us consider the process pp → u 4 X → bW + X. Table I 1 ). In order to estimate the observability limits for anomalous couplings κ/Λ, we use the definition of significance
where ǫ = 0.5 is the detection efficiency including b-tagging and BR = 0.2 is the branching ratio of W + → e + ν e + µ + ν µ . We also require the minimum number of signal events to be 10 and SS ≥ 5. Assuming L int = 10 fb −1 for integrated luminosity. We obtain following low In Table II In conclusion, the fourth SM family quarks could be observed at the upgraded Tevatron 
